The underlying study focuses on assessing the real exchange rate in Egypt during the period 1999-2012. In particular, the paper estimates the Real Exchange Rate (RER) misalignments in Egypt during the period under investigation. This is implemented through carrying out two main steps: first, the observed real exchange rate is calculated. Then, the Equilibrium Real Exchange Rate (ERER) is estimated using three different techniques from the methodology spectrum of the empirical literature. These methodologies are widely used to estimate the ERER in both developing and developed countries alike; namely, the Purchasing Power Parity ( It is recommended to narrow down these deviations; the REER has to be devaluated by a range of 9 to 13 percent in order for the Egyptian products not to lose their competitiveness in the international markets.
INTRODUCTION AND MOTIVATION
One of the important issues that caught the interest of authors, economists and policy makers alike is the issue of Real Exchange Rate (RER) misalignment. Edwards (1989) provided that the rationale behind this was that maintaining a "wrong" level of real exchange rate for an extended period of time would have an adverse impact on the degree of competitiveness and the economic performance of the developing countries.
Given the importance of the real exchange rate misalignment, a vast range of theoretical and empirical literature was written on the approaches used to estimate the observed real exchange rate and the equilibrium real exchange rate to capture the magnitude of misalignment (Doroodian et al., 2002; Hallett, 2004; Nabli, 2004; Etta-Nkwelle, 2007; Giannellis, 2007; IMF, 2007; Yajie et al., 2007; Quere et al., 2009) . Meanwhile, other studies tried to quantify the impact of the misalignments on either trade flows or economic growth, especially for the less developed countries (Cottani et al., 1990; Razin and Collin, 1997; Bouoiyour, 2005; Toulaboe, 2006) .
In this context, studying Egypt's case was motivated by the fact that the exchange rate witnessed dramatic shifts in the adopted regimes from fixed to floating that affected the pattern and magnitude of misalignment. Few empirical studies were conducted for Egypt, which concluded that the real exchange rate was characterized by two distinct episodes; an overvaluation period during 1996-2002 and an undervaluation period during 2003 (Riad, 2008 . Additionally, the IMF (2010) estimated the RER misalignment and found that it was overvalued by almost 14% in 2009.
In addition, casual observations showed that there was a negative relation between RER misalignment and economic growth. Accordingly, statistical investigations indicated that Egypt's economic growth was low during the overvaluation episode, recording an average growth rate of 4.4% during the period 1996-2002. On the contrary, economic growth started to pick up during the period [2003] [2004] [2005] [2006] to an average growth rate of 5.3% (Ministry of Planning, 2010) . As for the trade performance, average growth rate of exports was -7% during the period 1996-2002. Nevertheless, exports substantially improved to reach an average growth rate of 10% during the period 2003 (CBE, 2010 . Against this background, there were signs of an adverse effect of RER misalignments on trade performance, consequently economic growth, in Egypt.
Accordingly, the proposed study focuses on assessing the real exchange rate in Egypt during the period 1999-2012. As such, the paper estimates the Real Exchange Rate (RER) misalignments. This is implemented through carrying out two main steps: first, the observed real exchange rate is calculated. Then, the Equilibrium Real Exchange Rate (ERER) is estimated using three different techniques from the methodology spectrum of the empirical literature. These methodologies are widely used to estimate the ERER in both developing and developed countries alike; namely, the Purchasing Power Parity (PPP) approach; the Fundamental Equilibrium Exchange Rate (FEER) approach and Edwards Model (1989) .
The rest of the paper is organized as follows: the first section presents the theoretical and empirical review which tackles the ERER concept. The second section of the study gives a detailed presentation of the applied methodologies used to calculate the observed RER and estimates the ERER. Following, the third section separately shows the empirical results obtained from each methodology. Finally, the last section sums up with the main findings of the study and yields some policy recommendations for the Egyptian RER realignment in order to avoid its deviation from the equilibrium level for a substantial period.
LITERATURE REVIEW
The literature review is divided into two parts. The first part sheds light on the theoretical and empirical literature, which shows the different approaches used to estimate the RER misalignments. The second part gives a brief review of the studies which attempted to identify the consequences of the real exchange rate misalignments, on both the economic growth and the trade flows.
In estimating the RER misalignments, the literature focuses on defining long-run equilibrium RER. Generally, it examines how consistent the actual real exchange rate is with the economic fundamentals of a particular country. Noteworthy, there are two approaches in the literature which constitute the theoretical basis for the RER misalignments measurement. The first approach focuses on the Purchasing Power Parity (PPP) approach, which was first introduced by Cassel (1916) . The study found that the exchange rate between two countries is determined by the quotient between the general levels of prices in both of them. Meanwhile, the second approach focuses on the model based techniques first introduced as a theoretical model by Edwards (1989) . The paper defined the equilibrium RER as the ratio between the relative price of tradables to non-tradables that result in the achievement of both the internal and the external equilibrium simultaneously. 1 The differentiation between the justified and the unjustified changes in the country's competitiveness was carried out. The justified changes are intrinsically an equilibrium phenomenon which needs no policy intervention, in the sense that it results from true economic changes such as the technological progress; the changes in the terms of trade (TOT); import tariffs; capital controls; the composition of government consumption, etc. As for the unjustified changes, they are the deviation of the actual RER from its equilibrium level. Worth noting, the latter necessitates a policy action to eliminate such misalignment. Subsequently, Williamson (1994) tackled the Fundamental Equilibrium Exchange Rate (FEER) 2 ; upon which it is indicated that FEER is the exchange rate that is consistent with the ideal economic conditions.
A comparison provided by Clark and MacDonald (1998) between the FEER and the Behavioral Equilibrium Exchange Rate (BEER) indicated that they could be used as tools for assessing the exchange rates. They argued 1 Edwards (1989) defines internal equilibrium as the clearing of the nontradable market in the current period and in the future, implying that the market will be operating at the full employment level. While the external equilibrium is defined as the attainment of the current account balance currently and in the future, this satisfies the inter-temporal budget constraint condition. It states that the discounted flow of the current account balances has to be equal zero given by that both FEER and BEER are defined to be the equilibrium real exchange rate that could be attained in case of both internal and external balances. The difference between the two approaches stems from conceptual and methodological perspectives. Conceptually, they suggest that the FEER is the RER that is accompanied with an arbitrary equilibrium capital account, while the BEER is the exchange rate determined as a function of the actual values of the economic fundamentals. Methodologically, they stated that FEER neglects the short-run cyclical conditions and transitory components, while only concentrating on the components that can persist in the medium term.
Therefore, the FEER puts the core concept of the Macroeconomic Balance (MB) approach captured from the normative identity of the balance of payment. However, in BEER, the behavioral reduced-form equation of RER is first estimated, which is a function of long-run, medium-run and transitory variables. Afterwards, the equilibrium RER is calculated after removing the transitory variables from the equation, in addition to the transitory components of the economic fundamentals using different smoothing techniques.
Although all these techniques depend on the economic fundamentals; yet, it is noticed that there is no consensus in the literature on a unique method to estimate real exchange rate misalignment. Similarly, the empirical work varies between the PPP and model-based spectrum. The model-based approaches dominate the empirical work for the developed countries. Razin and Collin (1997) applied a structural IS-LM model for 20 developed countries, to construct an indicator for the RER misalignment. Hallett (2004) employed the FEER on the US. Giannellis (2007) estimated the RER misalignment based on the BEER and the Permanent Equilibrium Exchange Rate (PEER) 3 approaches for a group of four European countries; namely Malta, Poland, Hungary and Slovak Republic. Meanwhile, Quere et al. (2009) depended on the BEER approach for the G-20 countries. One interesting finding was that the terms of trade appeared to be one of the most important determinants of the equilibrium RER in those countries.
As for the empirical literature, which focused on the developing countries, although the PPP was entirely criticized, it was intensively used interchangeably with the model-based approaches. Cottani et al. (1990) applied both PPP and Edwards's model on a group of 24 less developed countries covering the period . In applying the model-based approach, the paper incorporated the terms of trade; an indicator for trade policy restrictions (ratio between the GDP and total trade); the net capital inflows as a ratio of GDP; the domestic credit creation in excess to devaluation; the foreign inflation; and the real GDP growth rate. The paper found that the signs of most of the estimates were consistent with the economic theory, while those with the wrong signs were statistically insignificant. Doroodian et al. (2002) employed the model proposed by Edwards (1989) to estimate the real exchange rate misalignment in Turkey during the period from January 1987 to June 1996. The paper applied the model using the terms of trade; the ratio of investment to GDP; an indicator for trade restrictions (custom duties as a percentage of total imports); a proxy for the technological progress (GDP growth rate); a proxy for the capital control (lagged ratio of net capital inflow); and the government consumption as a ratio of GDP. The time series were smoothed using the moving average technique to capture the persistent components in the fundamentals. The paper argued that although the capital and trade control variables were not statistically significant, yet they should be included to conform to the economic theory.
Similarly, Joyce and Kamas (2003) applied Edward's model on three Latin American countries; namely, Argentina, Colombia and Mexico; for which quarterly data was utilized covering the period 1971-1995. The paper concluded that the RER was consistent with the following determinants: the terms of trade; the capital flows; productivity; and the government share of GDP. Moreover, the variance decomposition showed that both the TOT and the productivity were the most responsible variables for the variations taking place in the RER. Nabli (2004) employed a dynamic model on 53 developing countries, 10 of which from the MENA countries, including Egypt, which adopt a unique nominal exchange rate. The results indicated that the Real Exchange Rate (RER) was over-valued during the 1970s and 1980s in the MENA countries. Yajie et al. (2007) employed the BEER on China using Johansen co-integration technique covering the period 1980-2004. The model included long-term and short-term variables. The long-term variables determine the long-run path of the real exchange rate, while the short-run variables belong to the monetary and fiscal policies and measures that led to the temporary deviation of the observed real exchange rate from its equilibrium level. Long-term variables were the terms of trade; relative prices of non-tradable to tradable goods; and per-capita output. Whereas for the short-term variables, the foreign exchange reserves and the money supply were included as a proxy for the fiscal and monetary policies, respectively. The paper concluded that all variables had a strong effect on the Equilibrium RER except the terms of trade indicator.
Finally, the IMF Consultative Group of Exchange Rate Assessments applied model-based approaches on a group of advanced and emerging countries (IMF, 2006) in addition to Egypt using time series analysis as well as panel data analysis (IMF, 2007) . The paper applied the BEER approach whereas the data sample spans from 1975 to 2006. The included variables were a proxy for the relative productivity (per capita GDP relative to the main trading partners); a proxy for openness (total trade to GDP); the current account inflows; the price of oil; the terms of trade; and the government expenditure. The paper found that most of the estimates were with the right signs and statistically significant except for the terms of trade, the oil price, the government expenditure and the net foreign assets measures. The paper concluded that the real exchange rate for Egypt appeared to be overvalued during the period 1998-2001. Moreover, due to the announcement of the Egyptian pound floatation, the observed real exchange rate under-shot its equilibrium level in mid-2003. Since then, the Egyptian Pound started to nominally appreciate vis-à-vis the US Dollar, which partially resulted in the real appreciation of the Egyptian pound.
Turning to the consequences of the RER misalignments, both the theoretical and empirical studies concentrate on two main economic indicators: the economic growth and the trade performance. It is argued that RER misalignments affect economic performance and the economy's growth through two possible channels: either domestic (foreign) investment, thus influencing the capital accumulation process, or through the tradable sector and competitiveness. Cottani et al. (1990) examined whether the RER behavior and the economic performance were correlated. The empirical analysis of RER determinants was conducted as a combination of time series and cross sectional data of LDCs over the 1960-83 period. The results show a strong negative correlation between the growth performance and the two indicators of RER behavior, instability and misalignment.
Similarly, Ghura (1993) confirmed the negative relationship between the real exchange rate (RER) misalignment and the economic performance in Sub-Saharan Africa (SSA). The paper used different measures of misalignment (the Model-based using official nominal exchange rates and the PPP). The results show that the macroeconomic instability slowed growth in the sense that higher levels of misalignment were accompanied by higher levels of macroeconomic instability. Razin (1997) analyzed the relationship between RER misalignment and growth. The paper constructed yearly measures of both RER misalignment and per capita GDP growth, in addition to other variables that were relevant for its explanation on 93 countries, over 16-18 years. The results show that high (but not very high) average undervaluations were associated positively with growth. Moreover, overvaluations (especially very high) were associated positively with growth. Furthermore, very high and extreme standard deviations of the misalignment were associated negatively with growth.
In an attempt to explain the sources of economic growth in the developing countries, Toulaboe (2006) analyzed how exchange rate misalignment affects economic growth. The paper constructed a model of economic growth that incorporated a measure of exchange rate Hosni and Rofael 83 misalignment and a set of explanatory variables to determine the contribution of RER misalignment to economic growth. The variables were constructed for 33 developing countries for the period 1985-99. The results indicated that average real exchange rate misalignments were negatively correlated with economic growth. The results also indicated that it was RER misalignment rather than its instability that hampers economic growth. Theoretically, Bouoiyour and Rey (2005) argued that the volatility in the exchange rates might have mixed effects on FDI. A depreciation of the host currency reduces FDI into the host country, because a lower level of the exchange rate is associated with lower expectations of future profitability. On the contrary, a depreciation of the host currency increases the relative wealth of foreign entrepreneurs and may increase the attracttiveness of the host country for FDI. Empirically, the paper concluded that the volatility in the Moroccan currency proved to have insignificant effect on the FDI.
Moreover, addressing the relationship between the real exchange rate and the trade performance was relatively a recent issue. The literature in that regard is divided into two main categories. The first category concentrates on testing the relationship between the volatility of real exchange rate and the trade flows. The first intuition for this relationship is the presence of a negative relationship between the uncertainty of the exchange rate and the trade flows; causing misallocation of resources (Chowdhury, 1993; Arize, 1995; Eckwert,1999; Nabli, 2004; Ozkan, 2004) . As the second category, it focuses on the relationship between the exchange rate misalignments and trade. The hypothesis states that overvaluation adversely affects the degree of competitiveness of a particular economy. A real exchange rate appreciation reflects an increase in the domestic cost of producing tradable goods (relative to the rest of the world), that implies less efficiency in production. This idea was widely presented by Pick and Vollrath (1994) , Al-shawarby (1999) , Nilsson and Nilsson (2000) , Rajan and Sen (2004) , Bouoiyour (2005) and Etta-Nkwelle (2007) .
METHODOLOGY
The proposed study estimates the equilibrium RER and misalignments in Egypt covering the period 1999:Q1-2009:Q4. The main reason behind the sample choice owes to the fact that misalignment results from nominal shocks that were not clearly demonstrated before 1999 because the nominal exchange rate remained fixed for an extended period of time and the relative prices did not change dramatically till 1999. In this context, some statistical investigations were conducted on the period 1981-2009; and it was found that the relative prices experienced two distinct patterns during that period. The standard deviation was calculated to be five during the sub period 1981-1998, while it increased tremendously to around 20 during the sub period 1999-2009, implying a higher degree of instability. 4 This was particularly because starting from April 1999; the CBE carried out a series of devaluations in the Egyptian Pound, which resulted in the dramatic increases in the relative prices due to the pass-through effect. This section is divided into two main parts. The first part tackles the observed Real Effective Exchange Rate (REER) calculations. While the second part, the Equilibrium RER and the misalignments are estimated.
Observed real effective exchange rate (REER)
The paper starts by getting the weights for Egypt's main trading partners. For simplicity reasons, authors included the partners whose average trade share with Egypt covers about 70% of its total trade with the world in -2008 and 2008 -2009 (CBE, 2010 . The formula that the paper relied upon for calculating the REER is given by equation (1). In the context of calculating the REER, the summation of the trade share should add up to one, so it is suggested to adopt a standardization technique to adjust the shares as illustrated in Table 1 .
Where e it = foreign exchange rate of country (i) in terms of the domestic currency in the period (t); e i0 = foreign exchange rate of country (i) in terms of the domestic currency in the period (0); P dt = domestic inflation rate in the period (t); P fi = trade partner country (i)'s inflation rate in the period (t); W i = the trade share of the partner country (i) in the total trade of a particular country (j).
Moreover, to calculate the REER, CPI (1999=100) and nominal domestic exchange rates of all the trading partners versus the US dollar were gathered for the period Q1:1999 to Q2:2009. Worth mentioning, the exchange rate for the trade partners in terms of the US dollar represents the period average. However, the exchange rate used for Egypt's case is the end of period. 5 For further information about the price indices and the calculated observed REER, refer to Figure 
Equilibrium Real Exchange Rate (ERER) and Misalignments
The current section presents three different methodological approaches in estimating the equilibrium RER by applying the PPP approach, Edwards' model and the FEER approach (known as the External Sustainability Approach), in the framework of the modelbased approach.
Purchasing power parity approach
In estimating the equilibrium RER in the context of the PPP approach, the paper assumes that the ERER is the average of the observed REER over a 10-years period. That average acts as a benchmark through which the misalignments could be detected. This implies that whenever the observed REER overshoots the average, the Egyptian Pound experiences overvaluation. However, when the observed REER moves beneath the benchmark, the Egyptian Pound is undervalued. Although this technique is widely 5 Source of data IFS -IMF, online database accessed in June 2010.
criticized because it lacks the dynamics taking place in the productivity in the tradable sector compared to the non-tradable sector, the paper insisted on its calculation to get preliminary insights about the real exchange rate misalignments before digging deeply by applying the model-based approaches.
Fundamental equilibrium exchange rate (FEER) approach or external sustainability
The FEER concept is based on the notion of macroeconomic balance, which has both internal and external dimensions. The core idea of the macroeconomic balance approach is the Balance of Payments (BOP) identity, which equates the current account to the negative capital account. As such, the exchange rate that is consistent with the macroeconomic balance (the FEER) is the real effective exchange rate that will bring the current account into equality with the sustainable current account where the determinants of the current account have been set at their full employment values (Clark and Macdonald, 1998) .
On the other hand, the IMF consultative group of exchange rate assessment defined the FEER as the External Sustainability approach, which involves estimating the adjustment in the REER needed to stabilize the NFA to the GDP ratio at a certain benchmark level. This approach focuses on the relation between the sustainability of a country's external stock position and its flow current account position and the real exchange rate. It relies on an inter-temporal budget constraint, which requires that the present value of future trade surpluses is sufficient to pay for the country's outstanding external liabilities. One of the simple ways to satisfy a country's inter-temporal budget constraint is to ensure that the size of the net foreign assets is stabilized relative to the size of the economy (a stable NFA/GDP ratio), thus preventing assets or liabilities from growing without bound.
Applying this approach consists of three steps:
1. Determining the current account balance to GDP ratio that would stabilize the NFA position at a given "benchmark" value. 2. Comparing this NFA-stabilizing current account balance with the level of a country's current account balance expected to prevail over the medium term. 3. Assessing the adjustment in the real effective exchange rate over the medium term that would bring the current account balance in line with its NFA-stabilizing level.
Worth mentioning, the ES approach requires only a few assumptions about the economy, including: the potential real GDP growth rate that will prevail in the medium term; an average inflation profile; and setting a level at which external indebtedness should be satisfied (external indebtedness is defined as the NFA position, and the benchmark level is its latest observed value). This approach implies that economies that grow faster can afford to run larger current account deficits and smaller trade balances without increasing their ratio of external liabilities to GDP.
To determine the level of the current account balance that stabilizes NFA at a given level, we use the BOP accounting identity that holds at all times, which is:
The paper then derives the equation, which states that the changes in net foreign assets are due to either the net financial flows (net purchases of foreign assets minus net foreign purchases of domestic assets) or the changes in the valuation of outstanding foreign assets and liabilities:
Where B t is the net foreign assets, CA t is the current account balance, K t are capital transfers, KG t are capital gains arising from valuation changes, and Z t are errors and omissions that can drive a wedge between the current account balance and the net financial flows.
Assuming that K t , KG t , and Z t are zero, dividing equation (2) by nominal GDP growth rate t  , and then denoting the ratios to GDP by lower case letters, the equation will be:
Then the current account level (denoted by ca s ) that stabilizes the net foreign assets at a benchmark level (denoted by b s ) is:
Where g t is the real GDP growth rate and π t is the inflation rate. Equation (4) implies the following links between the current account, the economic growth, inflation, and the net external position:
1. The current account balance consistent with stabilizing the ratio of net foreign assets to GDP at level b s is proportional to b s (moving in the same direction). For example, for a country with a nominal growth rate of 7 percent, the current account balance necessary to stabilize the net foreign assets at -50 percent of GDP is about -3.5 percent. However, for the same level of nominal growth, the current account balance will be -2.8 percent that would able to stabilize the net foreign assets at -40 percent of GDP. 2. The absolute size of the current account balance consistent with stabilizing net foreign assets at any given level b s is proportional to the rate of growth. So the current account balance consistent with stabilizing the net foreign assets at -50 percent of GDP becomes -2.5 percent of GDP if the nominal growth rate is 5 percent, compared to the value of -3.5 percent when growth rate was assumed to be 7 percent, in the previous example.
Equilibrium real exchange rate based on Edward's Model (1989)
An important motivation for estimating the ERER is to quantify the magnitude of RER misalignments during the study period spanning from 2001: Q3 to 2009: Q4. 6 In this context, the paper follows Edwards' model (1989) based on a Vector Error-Correction Model (VECM) to estimate the long-term path of the RER as a function of a group of economic fundamentals. Accordingly, stationarity test based on Augmented Dickey Fuller (ADF) test is carried out to examine the degree of integration among the incorporated variables.
Turning to the incorporated variables and the data sources, the analysis utilizes the data for the GDP, government expenditure, exports, imports, current account inflows, the price indices and the nominal exchange rates. All the data is gathered from the International Financial Statistics database (IMF), Central Bank of Egypt and the Ministry of Planning. Practically, the paper relies on a particular group of economic fundamentals upon which the empirical literature has a consensus, especially for the developing countries. As such, the relative per capita GDP is a proxy for the productivity differential. It is calculated as the ratio between the Egyptian per capita income relative to the per capita income of the three main trading partners; the Euro area, USA and the UK, weighted by their trade shares. The terms of trade variable are proxied by the Egyptian Consumer Price Index (CPI) relative to the Producer Price Indices (PPI) for the above mentioned three partners. A variable for the degree of openness is included and it is calculated as the ratio between the total trade to GDP. Moreover, the government consumption as a ratio of GDP and the exogenous current account receipts as a ratio of GDP are incorporated. The exogenous receipts include the revenues obtained from the Suez Canal and the tourism sector (see Figure (B) in annex). Finally, two exogenous dummy variables are suggested in the sense that one can account for the exchange rate floatation in 2003, whereas the second one accounts for the Global Financial Crisis, which took place in 2008.
Methodologically, the ERER estimation is conducted through two main steps. First, the long run coefficients are obtained from a reduced-form equation based on Johansen co-integration test as in equation (6) and a Vector Error Correction Model (VECM), with two exogenous dummies (Tables 9 and 10 in annex). The lag length is determined based on Akaike information criterion, showing two lags in levels and one lag in difference. In this context, the included variables are introduced to the estimation process without any adjustments (i.e. transitory and the permanent components are maintained). Afterwards, the estimated long run coefficients for all variables are used to calculate the ERER after filtering the original variables by excluding the transitory components; using a smoothing technique; the paper relies on Hodrick-Prescott (HP) Filter. Noteworthy, if no co-integrating relationship is found, then this implies that the incorporated fundamentals are not the appropriate variables that capture the long-run ERER, thus in this case variables revision is recommended until the co-integrating relationship is obtained.
Where:
Yt  : vector of non-stationary I(1) variables  : refers to a reduced form matrix equals (α β'), where (α) is the adjustment parameter in the vector error correction model and (β) is the co-integrating vector X t : is the vector of the deterministic (exogenous) variables It is noteworthy that the theme of the analysis stems mainly from the relationship between the tradable and non-tradable sectors. In addition, the expected signs of most of the estimated coefficients are settled upon in the empirical literature (refer to equation (7)).
The coefficients (β 4 ) and (β 6 ) are expected to have positive signs; because any improvement in any of these variables will stimulate the demand on the non-tradable goods, resulting in higher domestic prices and consequently real appreciation. Intrinsically, the impact of (β 6 ) is known as Balassa-Samuelson effect, because the improvement in the productivity of the tradable sector will cause the increase in the wages of those employed in that sector; inducing higher wages in the non-tradable sector. If this is not accompanied with a higher productivity in the non-tradable sector, then an increase in the overall price level will result and consequently real appreciation. Similarly, the impact of (β 4 ) is very intuitive, in the sense that any increase in the current account inflows would increase the country's disposable income, consequently higher price level and real appreciation. This mechanism is called the Dutch Disease effect (IMF, 2007) . On the contrary, coefficient (β 2 ) is expected to have a negative sign, implying that the higher the degree of openness, the higher the degree of real depreciation because spending will be diverted to the tradable goods.
Δ (LREER) = α [β 1 LREER t-1 + β 2 OPEN t-1 + β 3 LTOTt-1 + β 4 EXOG t-1 + β 5 GOVCS t-1 + β 6 GDPD t-1 + β 0 ] + [τ 1 Δ (LREER t-1 ) + τ 2 Δ (OPENt-1) + τ 3 Δ (LTOT t-1 ) + τ 4 Δ (EXOG t-1 ) + τ 5 Δ (GOVCS t-1 ) + τ 6 Δ (LGDPD t-1 )] + λ 1 DUMEX + λ 2 DUMCRIS + C
LREER Nevertheless, the signs of (β 3 ) and (β 5 ) are undecided because they might have positive or negative signs. As for the sign of the government coefficient (β 3 ), the issue depends on whether the increase in the government consumption is directed to the tradable (equivalent to real depreciation) or to the non-tradable goods (equivalent to real appreciation). Turning to the expected sign of the terms of trade (β 5 ), it has been argued that the idea depends on which effect is stronger, whether the income or the substitution effect. Implicitly, if the terms of trade improve (Price exports > Price imports), then the disposable income rises, thus the two effects are demonstrated. The substitution effect will induce the producers to direct the available resources to produce the tradable products leading to higher supply of tradables relative to non-tradables, thus higher non-tradable prices and real appreciation. On the contrary, the income effect will induce the producers to maintain the same level of income even if they reduce the supply of tradables, thus higher prices of tradables that leads to real depreciation. The opposite will happen if the terms of trade deteriorated. Once the equilibrium RER is calculated, the RER misalignment could be easily obtained as the difference between the observed RER and the equilibrium RER. According to the model structure used, any positive (negative) values mean overvaluation (undervaluation) in the Egyptian Pound.
RESULTS
This section presents the outcomes of the three aforementioned techniques used to estimate the RER misalignments in the Egyptian Pound. The rest of the section is organized as follows: first, displaying the PPP results followed by the findings of the accounting external sustainability approach. Finally, the section ends up with the empirical evidence captured from the econometric model based on Edwards (1989) .
Purchasing Power Parity Approach
As per this approach the ERER is calculated as the 10-years average rate for the period 1999-2009 that is found to be 79.7. This is calculated to get a preliminary insight about the real misalignment before the paper digs deeply by applying the ES approach and Edwards's model. It is noticed that the Egyptian Pound was over-valued during the period (1999:Q1 to 2002:Q4) since the actual REER exceeded the Average Equilibrium REER of 10 years (Figure 1 ). This reached an end by the steps of devaluation that the CBE had taken over the mentioned period; then the Egyptian pound registered the trough rate after announcing the official floatation of the Egyptian Pound.
Nevertheless, during the above-mentioned period, the actual REER had a downward trend; implying real depreciation that was supported by the steps of the devaluation on one hand, and the inflation differential in favor of the Egyptian economy on the other hand.
The second period extends from 2003:Q1 to 2008:Q2, wherein the Egyptian pound was under-valued. During this period, the REER experienced two different patterns; the first was real depreciation that was due to the nominal depreciation resulting from the floatation announcement at 2003 till 2004:Q4. Since then, the Pound started to appreciate due to the nominal appreciation of the Pound and the deterioration of inflation differentials in favor of the main trading partners over the following three years till 2008:Q2 (refer to Figure A in the annex) .
Over the third period (2008:Q2 to 2009:Q4), the Pound started to be over-valued once again, a situation that can be attributed to the increasing levels of the domestic price level that exceeded the international prices; due to the economic slowdown that our partners faced during the second half of 2008 because of the Global Financial Crisis. This was reflected as well in a real appreciation that would adversely affect the Egyptian economy's competitiveness in the international markets.
Fundamental Equilibrium Exchange Rate (FEER) Approach
For the sake of calculating the ERER in Egypt by relying on the external sustainability approach, the study had to go through three main steps as follows: first, choosing the benchmark level for NFA (as a ratio of GDP), using the CBE International Investment position (IIP) data in 2009 that was found to be -14.0%. Second, calculating the Current Account (CA) balance (as a ratio of GDP) that would stabilize the NFA at the benchmark level for four consecutive years (2011-2014) using equation (5) displayed in the previous section. In this context, the study utilizes the World Economic Outlook (WEO) medium-term projections of the inflation rate and the potential Real GDP growth rate that would prevail in each of these years.
7 Against this background, CA balances that would stabilize NFA/GDP ratio at the benchmark level are computed (these balances represent equilibrium CA and implicitly indicate the equilibrium REER level).
Finally, the authors compare the gap between the projected current account that would prevail in the projected years, and the current account stabilizing NFA; it has been found that Egypt's REER will be over-valued during Table 2 . It is noteworthy that in order to quantify the percentage change in REER needed to fill the gap between the projected current account balance and the current account level at the NFA-stabilizing benchmark level; the paper employed a simple regression between the REER and the current account balance (as a ratio of GDP) for the period 1999-2009. The elasticity computed from this regression states that 1 percent depreciation (appreciation) in the REER, leads to 0.03 percent improvement (deterioration) in the CA balance (as a ratio of GDP).
To sum up the main findings of the ES approach, it is concluded that in order to correct REER misalignments, some policy actions should be taken to restore the equilibrium level by stabilizing the Egyptian economy's NFA (as a ratio of GDP) at its benchmark level in a selected year from 2011 to 2014. Practically, the issue depends on the policy maker's preferences. Evidently, it is suggested that the magnitude of real depreciation is determined based on one of two scenarios: either the policy maker chooses to reach equilibrium in 2011 or 2012; in this case, the REER has to be depreciated by 9.1 or 9.2%, respectively from 2009 level. Or, the policy maker decides to reach equilibrium in 2013 or 2014, which showed a different pattern; in this case, the REER has to be depreciated by 1.9 or 0.2%, which is an insignificant rate of depreciation, for example: maintain 2009 REER level.
Equilibrium Real Exchange Rate based on Edwards Model (1989)
The application starts by testing the order of integration of each variable based on Augmented Dickey Fuller (ADF) unit root test. The result shows that all the incorporated variables are integrated of the first order (i.e. I (1) ( Table  3 ). This suggests that it is more likely to find a cointegrating relationship among these variables. Moreover, the Johansen co-integration test is employed wherein both the Trace Statistics and the Maximum Eigen Value indicate the existence of three co-integrating equations at 95% and 99% confidence levels among the selected variables; implying the stability of the equilibrium relationship. Since the restrictions on the estimated parameters (β) should be captured from the economic theory yet, the theory did not tackle that issue. In addition, estimating more than one co-integrating vector will complicate the economic interpretation of the long-run relationship between the REER and the economic fundamentals. Therefore, the paper relied on the long run estimates of one co-integrating equation without imposing any restrictions to estimate the three co-integrating equations. The long run estimated coefficients appear to be consistent with the economic theory concerning their signs, except the productivity differential estimate that is statistically insignificant and carries a wrong sign. This is so intuitive and implies that Balassa-Samuelson mechanism is not suitable for the Egyptian case. In fact, the whole issue deals with the relative wages and productivity between the tradable and the non-tradable sectors, whereas these relationships suffer significant distortions in Egypt due to labor market rigidities.
The estimated long run equilibrium and short run dynamics estimates are given by equation (8). The error correction term (α) appears negative and significant implying that equilibrium is restored back when there exists a misalignment between the observed REER and the ERER. The adjustment term is equal to 9.2% per quarter. This indicates that it takes from 2.5 to 3 years for the real exchange rate to restore back its equilibrium level. Interestingly, these findings came in line with previous conclusions obtained by Riad (2008) . An interesting finding is that these results are in line with the early findings presented in the PPP approach. The two methods coincide in the periods of undervaluetion and overvaluation despite the fact that each of them reveals different misalignment magnitude. For example, in 2009, the estimations based on Edwards' model suggest that the RER is misaligned on average by 6.6% from its equilibrium level. However, although the PPP approach indicates overvaluation as well, yet with different magnitude equals to 13% from its equilibrium level.
Equilibrium Real Exchange Rate based on Edwards Model (1989): An extension
In this section, the paper presents the re-estimation of Edwards's model using annual data set, which portrays the relationship between equilibrium real exchange rate 
It is worth to mention that although the previous section presented the same methodology while using higher frequency data, the sample was too small to draw conclusions about the exchange rate misalignment or to provide adequate policy implications. Given such data limitations and statistical implications, it was found more convenient to update the estimations through re-running the model while covering a larger time span that ranges between 1974 and 2012. A necessary condition of the co-integration and VECM analysis is that each of the variables should be stationary and integrated of same order. Hence, the first step of our empirical work is to check the degree of integration of each variable by using unit root test (ADF and PP) for the levels and first differences of each variable. The estimated results of this part are reported in Table 4 .
It was found that each of the series is non-stationary when the variables are defined in levels. But first-8 The study makes use of annual data as early mentioned. Data availability constrains the sample period to 1974 to 2012. Definitions of the five endogenous variables and two exogenous variables along with their sources are as follows: LREER: logarithm of REER, constructed by the authors using data from the IMF, IFS and IMF, DOTS databases. LGDPC: logarithm of per capita GDP as a proxy for relative productivity differential between Egypt and its trading partners, obtained from the World Bank (WB), WDI database. OPENGDP: Exports and Imports as a ratio of GDP, data obtained from the IMF, DOTS and WB, WDI database. INVESTGDP: Investment ratio to GDP, data obtained from the WB, WDI database. LGOVCONS: logarithm of government consumption, obtained from the WB, WDI database. FLOATDUM: a dummy for the float of the Egyptian pound that takes a value of one starting from 2003. CRISDUM: a dummy for the global financial crisis that takes a value of one starting from 2008.
differencing the series removes the non-stationary components in all cases and therefore, the null hypothesis of non-stationarity is clearly rejected at the 5 percent significance levels. Both the ADF and PP stationarity tests suggest that all the variables are integrated of order one (I (1)) in their levels and found stationary in their first differences (I (0)).
Since the variables are stationary and integrated of order one, this paved the way to applying a co-integration technique to test whether there exist a long-run relationship among the variables. In this context, Johansen (1988) provided a unified framework for estimation and testing of co-integrating relations in the context of a VAR error correction model. The cointegration rank (r) of the time series was tested using our two test statistics; λtrace and λmax. Denoting the number of co-integrating vectors by , the maximum eigenvalue (λmax) test is calculated under the null hypothesis = r against an alternative hypothesis = (r + 1). The trace test (λtrace) is calculated under the null hypothesis that ≤ r against > r. The results of both statistics are reported in Table 5 .
The results of the co-integration show that both the trace and the maximum eigenvalue test statistics suggest the existence of only one co-integrating relationship among our variables at both the 1 percent significance level. This gives an evidence for a long-run equilibrium relationship between the real effective exchange rate in Egypt, GDP per capita denoting the productivity differential between Egypt and its main trading partners, investment as a share of GDP, openness of the Egyptian economy, and government consumption.
To determine the sign and magnitude of the long run relationship, the co-integrating vectors were normalized so that the co-integrating regression of the REER in Egypt can be given as shown in Table 6 . The long run estimated coefficients appear to be consistent with the economic theory concerning their expected signs. It appears that the productivity differential cause an appreciation of the real effective exchange rate in Egypt. The effect of the openness of the economy is dominated by substitution effects 9 since it leads to a depreciation of the real effective exchange rate as well. Regarding the investment ratio, it has a depreciating effect on the real effective exchange rate in Egypt. This can be explained by the import intensive investment projects and thus; an increase in the ratio of investment to GDP is expected to increase absorption, worsen the current account and lead to depreciation of the REER. Government consumption causes an appreciation of the 9 Substitution effect stems from the fact that trade liberalization reduces the domestic prices of tradables causing a demand shift away from non-traded goods. It is argued that given reasonable cross-price elasticities, non-traded prices should go down leading to a real depreciation.
REER, since this gives a clue about the structure of the government expenditure that gives higher weight to the non-tradables compared to the tradables. As such, higher government expenditure would be mirrored in higher demand on non-tradable goods and services, which in turn would raise the prices of non-tradables (Table 6) .
The results suggest the following magnitude of effects:
-A 1 percentage point increase in the differential between the rate of growth of the real per capita GDP in Egypt and its main trading partners is associated with a 0.85 percentage point appreciation of the REER in the long run.
-A 1 percentage point increase in the relative openness of the Egyptian economy is associated with a 0.60 percentage point depreciation of the REER in the long run.
-A 1 percentage point increase in the relative investment ratio of the Egyptian economy is associated with a 0.53 percentage point depreciation of the REER in the long run.
ECTt-1 (-1) D(LREER) D(LGDPC) D(OPENGDP) D(INVESTGDP) D(LGOVCONS)
-A 1 percentage point increase in the relative government consumption of the Egyptian economy is associated with a 0.61 percentage point appreciation of the REER in the long run.
Since long run association has been observed among these variables, it is possible to explore the possibility of a short run relationship by using an Error Correction Model (ECM) framework, which permits the introduction of past disequilibrium as explanatory variables in the dynamic behavior of existing variables and thus, facilitates in capturing both the short run dynamics and long run relationships among variables 10 . Table 7 gives the speed of adjustment from disequilibrium along with the short run coefficients of the VECM. In the latter specifications, it is shown that the coefficient of the Error Correction Term (ECTt-1) of the REER is significant and does have the correct sign (negative). The error correction term is the short-run forward looking self-correcting mechanism. If for instance, there is a real undervaluation in the REER, then there will be a real appreciation in the next period, selfcorrecting the undervaluation. The term indicates the speed of adjustment and in this case, 53 percent adjustment is observed. In other words, about 53 percent of disequilibrium (the gap between the equilibrium REER and its actual value) is corrected each year caused by the REER itself. This implies a stable long-run co-integrating relationship.
Another point to observe is that both the per capita GDP and government consumption do not help in bringing the real effective exchange rate to its equilibrium level. The two variables have a destabilizing effect on the system. A positive sign of the adjustment coefficient of the government consumption -as a determinant of the equilibrium exchange rate -means that; an undervalued exchange rate (caused by a decline of the equilibrium exchange rate), for instance, will lead to an increase in the government consumption (which in turn leads to an appreciation of the equilibrium REER) causing an increasingly undervalued REER. The same applies for the productivity differential variable.
Results of variance decomposition process are shown in Table 8 . Variance decomposition process shows that the main source of variance in the real effective exchange rate arises from its own shocks during all periods. In the first period, the change of the exchange rate can be explained by its own shock at 100 percent. In the medium to long term, two variables represent important sources of variation in the exchange rate. These are the openness and investment ratios. For example and starting from the third period, it is seen that economic openness explains the variation in real effective exchange rate at a rate that ranges between nearly 7 percent and 35 percent. Between 1.5 and 26 percent of the variation in the exchange rate can be explained by the investment ratio. Government consumption plays a more significant role in the variations of the real effective exchange rate from the fourth period onwards while productivity differential do not exceed the rate of 0.8 percent variation of exchange rate during all periods. An important feature of Edwards' approach is the recognition that the equilibrium exchange rate change over time with the changes in its main fundamentals. The long-run relationship estimated above allows for the calculation of the equilibrium rate by imposing the longrun coefficients of the economic fundamentals employed to the permanent values of the latter. The HP filter with a smoothing factor of 100 was used to smooth the variables 11 . Figures 3 and 4 show the actual and equilibrium real effective exchange rate and the extent of currency misalignments during the period (Table 8) .
When the actual real effective exchange rate is above the equilibrium, it is undervalued, and when it is below the equilibrium, it overvalued. Through 1974 up till 1990, before the implementation of the ERSAP, the Egyptian trade-weighted exchange rate was always overvalued with the exception of the period (1979) (1980) (1981) (1982) . Starting from 1991, Egypt witnessed an undervaluation of the exchange rate that continued till 1998. This means that the unification of the multiple exchange rates that existed before the ERSAP brought a temporary end to the currency overvaluation.
Thus, despite the real appreciation of the Egyptian pound during that period, it was not as much as is 27 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 Observed REER Equilibrium REER needed to keep the value of the pound in line with the calculated average equilibrium rate in real terms, a conclusion that can be reasonably thought of under the improved economic conditions that accompanied the beginning of the economic reform in Egypt. In addition, this is suggestive of the active and periodical foreign exchange market intervention that was practiced during that period to maintain the pegged exchange ratemainly through the international reserves -and thus, preventing the free market determination of the pound's value. Mohieldin and Kouchouk (2003) 
CONCLUSION AND POLICY RECOMMENDATIONS
The paper acquires its importance from the fact that the exchange rate misalignment or the permanent deviation of the actual exchange rate from its equilibrium level could have adverse impact on the macroeconomic stability. Thus, the exchange rate misalignment would be of a great interest to the policy makers in general and to the monetary authority and Central Banks in particular. Since the exchange rate is considered an important monetary transmission mechanism channel that could affect both the economic activity and the economy-wide price level. Therefore, real effective exchange rate movements can directly affect consumption and production choices between domestic and international goods. Tracing those movements would help the policy makers in avoiding economic instability created from the distortions resulted in the relative prices between the tradable and non-tradable goods due to keeping the exchange rate away from its equilibrium level for a long time.
Against this background, the paper tries to adequately assess the real exchange rate in Egypt during the period 1999-2009, based on three different methodologies that both theoretical and empirical literature has focused upon. The carried out techniques are the PPP approach, the FEER approach and Edwards's model that was introduced in 1989. Fortunately, the three techniques give out consistent results concerning the undervaluation and overvaluation episodes. 
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Although all the applied approaches indicate different misalignment magnitudes, nevertheless, they all showed that the REER was overvalued during 2009. More interestingly, the results are in line with those presented by the IMF in 2010 concerning the three techniques: a 10 years average is calculated to be 13% compared to the IMF estimates of 14%. Turning to the ES Approach, the paper determined the misalignment by 1.9% that would prevail in 2013 while the IMF stated that it would be 3.5%. Finally, the econometric results show that the RER was misaligned in 2009 by 6.6% compared to 9% by the IMF consultative staff. To sum up, as long as all the conducted methods show that the Egyptian Pound is recently overvalued and there is a growing trend in the relative prices in favor of our trading partners, it is recommended to narrow down these deviations, the REER has to be devaluated by a range of 9% to 13% in order that the Egyptian products do not lose their competitiveness in the international market. In addition to safeguarding the economy from resources misallocation between the tradable and nontradable sector, thus maintaining the macroeconomic stability. Cor(LGOVCONS,LGOVCONS(-i)) 
